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REQ. AGENT ACQ. AGENT

JPB DAB

STS~51F
SOUP SOLAR WHITE-LIGHT IMAGES

85-063A~08A

This data set catalog contains 5 Soup White~Light Images data tapes. The

tapes are 9 track, multi~-filed, 6250 BPI and written in the VAX/VMS COPY

format,

D# c# # of Files
b=79173 C-27520 1266
D~-79174 C-27521 1392
D-79175 C-27522 942
D-79176 C-27523 996

D=79177 C-27524 249




REQ. AGENT ACQ. AGENT
JPB DAB

STS-51F
SOURCE CODE TO READ SOUP DATA

85-063A-08B

This data set catalogue contains 1 tape of source codes for reading the
data files in data set 85~063A-08A. The tape is 9 track, 6250 BPI, ASCII and
written in the VAX/VMS COPY format., The tape contains 5 sets of source code:

RCCREAD.FOR, RCCREAD.OQBJ, RCCREAD 512.FOR, RCCREAD 512.0BJ AND FORD.IDL.

B-79178 C-27525




D-79174
D-79175
D-79173
D-79173
D-79173
D-79173
D-79173
D-79173
D-79174
D-79174

D-79174

D-79174
D-79175
D-79175
D-79176
D-79176
D-79177
D-79176

C-27521

C-27522
C-27520

C-27520
C-27520
C-27520
C-27520
C-27520
C-27521
C-27521

€-27521

C-27521
C-27322
£-27522
£-27523
£-27523
C-27524
C-27523

SOUP WHITE LIGHT DIGITAL MOVIES
K. Topka, 0/9130, B/256 Last rev. 4-20-87

Files Subject Start Stop Repeat Frames Rev Scal
(D217/1985) (D217/1985) 1o
C00002-167.RCC Pores 19:10:35 19:38:05 10s 166 110 0.23
C00400-565.RCC Sunspot 19:10:35 19:38:05 10s 166 110 0.21
C18N022-139.RCC (1) Sunspot  19:24:01 19:28:01 2 118 110  0.15
C20N001-166.RCC (2) Quiet Sun  19:10:35 19:38:05 108 186 110 0.16
C23N004-084.RCC (3) Upwelling 19:22:45 19:25:25 2s 81 110 0.16
C25N001.008.RCC Sunspot 16:33:18 16:41:56 64 8 108 0.15
C25N009-029.RCC Sunspot  17:47:27 18:13:26 Irr 21 109 0.15(
C25N030-035.RCC Sunspot 21:01:59 21:08:08 B4s 6 111 0.15(
C26N001-054.RCC  Limb 14:59:51 15:11:33 13s 54 107 7
C27N001-010.RCC Limb (low 15:04:16 15:08:16 13s 10 107 7
res)
C28N001-056.RCC (4) Quiet Sun 18:10:35 19:38:05 301 58 110 ?
{low res)
C29N001.178.RCC (5) AR 4682 19:10:35 19:40:56 108 16§ 110 0.27%(
C32N001-010.RCC Sunspot  19:10:35 19:38:05 4s 10 110 7
C33N001-138. MRC Quiet Sun  19:10:35 19:38:05 4s 138 110 ?
C47AQ001-083.RCC  Quiet Sun 19:10:35 19:38:05 20s 83 110 ?
C47BQ001-083.RCC  Pores 19:10:35 19:38:05 20s 83 110 7
C47Q001-083.RCC Full field 19:10:35 19:38:05 20s 83 110 ?
C51N001-166.RCC Sunspot 19:10:35 19:38:05 10s 166 10 7
(1) First frame (19:24:01) (19:24:03) repeated 10 times (C18N000-009.RCC).
second frame (19:24:03) repeated 13 times (C18N010-C18N021.RCC,
C19N023.RCC). C18N022.RCC is a copy of C18N001.RCC.
(2)  Movies 20 and 23 are the same scale and region with a 66 pixel shift
in Y.
(3)  First 3 frames are the sunspot at same magnification (time 19:22:45).
Next 81 frames are of the upwelling, ‘
(4)  This sequence has a large field of view that has vignetting.
(5)  Last 10 frames are a jitter test. Two frames (19:40:46,19:40:56)

were added.

Rev number refers to the Spacelab orbit number.




Lockheed Palo Alto Research Laboratories

Zoe A. Frank

Solar Physics, Dept. 91-30, B256
3251 Hanover Street

Palo Alto, CA 94304

(415) 424-4009

August 11, 1988

Dr. Sang Kim

Code 633
GSFC/NASA
Greenbelt, MD 20771

Dear Dr. Kim:

Here are the SOUP (Solar Optical Universal Polarimeter) data files and documentation
that were promised per our telephone conversation on August 10 The package containg the
following information:

Five tapes of processed data files (6250 BPI, VAX/VMS COPY format) ~ ¢ -7 T4
One tape of source codes for reading the data files

One 16mm movie of a segment of Spacelab II data

(as an example of the raw data taken on board).

We have also sent the documentation listed below.

Reading the processed data files

List of processed file included

List of available white light film data

Report on SOUP inflight anomalies

Data Flow diagram

SOUP instrument diagram

Spacelab II Fine Guider information

Spacelab II IPS (Instrument Pointing System) information
Information describing jitter in the IPS and SOUP Fine Guider compensation
SOUP (Spacelab II, Experiment #8) instrument characteristics
SOUP experiment description

Copy of the Preliminary Science Report

List of published papers regarding SOUP data

Copies of selected science papers

Please note that this is a preliminary data shipment. There is additional information

and documentation which is to be sent in September, Please contact me if any problems are
encountered,

Yours,

;/’» /ancé

Zoe A, Frank
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Research ana Development
3251 Hanover Street, Paio Alto, California 94304-1191

In reply refer to:
IMSC/F275736

11 August 1988

Procurement Office

National Aercrnautics and Space Administration
George C. Marshall Space Flight Center
Marshall Space Flight Center, AL 35812

Attention: Tim Crakb, Code AP32G
Contracts Office

Subject:  Contract NAS8-32805

Reference: (a) Contract Article 3.9 Final Report/
Scientific Data Analysis

(b) Telecan W. Jaynes/IMSC and T. Crabb/NASA
12 August 1988

Enclosure: (a) Letter Z. A. Frank/IMSC to Dr. S. Kim/NASA dated
11 August 1988

l. Pursuant to the reference (a) contract requirement, the contractor
has forwarded data files and documentation to the National Space Science
Data Center (NSSDC) at Goddard Space Flight Center. Enclosure (1) is a
list of this material.

2. If there are any questions regarding this submittal please contact
Paul Bull at (415) 424-2007 or Zoe A. Frank at (415) 424-4009.

LOCKHEED MISSILES & SPACE COMPANY, INC.
Research & Development Division

W oy

P. R.
Contract Administration

PRB:bw

cc:  National Aercnautics and Space Administration
- National Space Science Data Center

w/encl: (1) Letter Z. A. Frank/IMSC to Dr. S. Kim/NASA

8/11/88
(2) Experiment Data, Data files and Doaumentation




’“,j/c"-’é‘ iy

003_—063»4—0374
FT-p 634~ ofR

The Solar Optical Universal Polarimeter experiment was flown in July of 1985 on
board the Spacelab II shuttle mission. The SOUP registered files (*.RCC files), which are
found on these tapes, are 256x256 integer, direct access files containing image data. The
only exception to this is the C47Q+ * +.RCC sequence which consists of a 512x512 integer
array. Since white light photographic data was the highest quality original data acquired
by SOUP, the registered files were created by the following process.

First, the film data was digitized into a 512x512 image array using a CCD camera
system. Images were registered, or corrected to remove the effects of solar rotation. Dust
and irregularities in the optics were corrected for by dividing out flat field images digitized
with no film in the light path. Corrections were also made for bad pixels and irregularities
in the CCD by subtracting dark current images of the CCD (i.e., with no light passing
through the system). Finally, the 512x512 array was compressed into 256x256 format by
averaging groups of four pixels. The C47Qs + +.RCC sequence is a mosaic of four 256x256
images covering the full SOUP field of view. This process is shown in the data flow diagram
which is included in this package. Header information is loaded into the first 512 bytes of
each data file. We refer to these files as "F0” files.

The following code is a simple FORTRAN subroutine which, given a file name spec-
ification, will load the data from disk into a 256x256 integer array.

SUBROUTINE RCCREAD (FNAM,HEAD,ARR)
TO READ REGISTERED CCD DIGITIZED FILES
FNAM IS CHARACTER STRING CONTAINING FILENAME (PASSED)
HEAD IS A 512 BYTE ARRAY CONTAINING HEADER INFORMATION
ARR IS THE 256x256 INTEGER*2 IMAGE ARRAY (RETURNED)
BYTE HEAD(512)
INTEGER*2 ARREC(256),ARR(256,256)
CHARACTER* (*) FNAM
0PEN(UNIT=1.NAME=FNAM.STATUS='0LD'.ACCESS='DIRECT'.
1 RECL=128,ERR=999,READONLY)
READ(1,REC=1,ERR=998) HEAD
DO I=1,266
READ(1,REC=I+1,ERR=998) ARREC
DO J=1,256
ARR(J,I)=ARREC(J)
ENDDO
ENDDO
GO TO 997
999 TYPE *,'OPEN ERROR’
GO TO 997
998 TYPE *,'READ ERROR®
997 CLOSE(UNIT=1)
RETURN
END

QOO
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Note: The 512x512 integer arrays in the files called C47Q* RCC may be read in as follows:

SUBROUTINE RCCREAD (FNAM,HEAD,ARR)
TO READ REGISTERED CCD DIGITIZED FILES
FNAM IS CHARACTER STRING CONTAINING FILENAME (PASSED)
HEAD IS A 512 BYTE ARRAY CONTAINING HEADER INFORMATION
ARR IS THE 612x512 INTEGER*2 IMAGE ARRAY (RETURNED)
BYTE HEAD(512)
INTEGER*2 ARREC(266) ,ARR(512,512)
CHARACTER*(*) FNAM
OPEN(UNIT=1,NAME=FNAM,STATUS="'0LD"',ACCESS="DIRECT’,
1 RECL=128,ERR=999,READONLY)
READ(1,REC=1 ,ERR=008) HEAD
DQ I=1,512
K=I*2
READ(1,REC=K ,ERR=098) ARREC
DO J=1,256
ARR(J,I)=ARREC(J)
ENDDO
READ(1,REC=K+1,ERR=998) ARREC
DO J=1,256
ARR(J+266,I)=ARREC(J)
ENDDO
ENDDO
GO TO 997
999 TYPE *,°OPEN ERROR’
GO TO 997
998 TYPE #,°READ ERROR’
997 CLOSE(UNIT=1)
RETURN
END

Gaaa

The source codes for these routines are included on magnetic tape along with the IDL
procedure FORD.IDL which may be used to read the SOUP data files.

Z. Frank, 0/9130, B256, Last rev. 7/18/88
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New Standard (F0) Files

Files with the new format are a kind of general data array. A file can contain
different types of data (byte, word, longword, F floating or D floating) and can have up
to 16 dimensions (although images have only two). Each file also has a header containing
the type and size information, as well some text.

The format itself:

The files are direct access files with 512 byte records (compatable with the ”old
standard”). The first record is a 512 byte header containing the following fields:

Byte(s) Values

0-3 Sync longword ($AAAA5555)

4 Format code (future expansion) def=0

5 Source (future expansion) def=0

6 Number of header blocks (min of 1)

7 Data type (1 =Ix2, 2 =I+4, 3 =Rx4)

8 Number of dimensions (max of 16)

9-191 Unused (free for other parameters)
192-255 Size of each dimension (longwords)
256-511 Header text. Lines separated by CR (13).

First null in text is end of text.

After header block(s) (there can be more than one), data comes packed sequentially,
with the first index varying most rapidly (as in Fortran). I like to call this particular
format definition "FO” (note that this is "F zero”), so we could call such files " FO files”,
Seems better than refering to them as "new standard” all the time.

FO files can be read into IDL using the function FO, defined in FORD.IDL. It is used
as follows: Do
IDL>.RUN FORD.IDL

once to compile the function, then do
IDL>X = FO(name)
or IDL>X = FO(name,header)

to read the data from the file "name” into IDL variable X. If header is specified, it will
return with the data from the file header. Header will be a BYTE array, NOT a string,
so may be difficult to deal with. Whenever FO reads a file, it will type the header text on
the terminal.

S. Ferguson, 0/9130, B256




SOUP White Light Film from Spacelab-2

Summary of Available Data

Ken Topka
Dept 91-30/B255
File: ORION::DSK1:[TOPKA.SOUP|SOUPWLF.TEX

Dec 12, 1985

This is a summary of the available white light film from SQUP. It is based on notes and log sheets written

and compiled by Ted Tarbell, and by a visual inspection of a complete fine-grain positive copy of the original
flight film by Ken Topka.

REYV 100:

SOUP originally acquired the sun on an undefined quiet region. About 11 minutes later AR 4682 was
acquired and the pointing remained there for the rest of this orbit. The IPS was probably moving around
the sun for much if not all of this first 11 minutes. The exposure factor was changed from 8 to 8 just after
04:25:18 UT, and remained there until the end. The WL film camera was left on after the IPS lost optical
hold of the sun at 04:36:44, which is very close to sunset.

Target on sun: Quiet Sun (on disk)
WL camera on time: 217/04:01:22

WL camera off time: 217/04:12:10
Elapsed time (sec): 648

Repetition  time: 2 sec

Total number of frames: 325

Exposure factor: 6

Limb guider status: Off

Comments: Crew was probably searching for AR 4682 during

much of this time g0 pointing is not stable.

Target on sun: AR 4882
WL camera on time: 217/04:12:12
WL camera off time: 217/04:25:18
Elapsed time (sec): 786

Repetition  time: 2 sec

Total number of frames: 394

Exposure factor: 6

Limb guider statns: Of

Comments; - Exposure factor changed to 8 just after 04:25:18

1




Target on sun: AR 4682
WL camera on time: 217/04:25:20
WL camera off time: 217/04:38:08
Elapsed time (sec): 768

Repetition  time: 2 sec

Total number of frames: 385

Exposure factor: 8

Limb guider status: Of

Comments: The IPS loses optical hold and moves off the sun

around 04:38:44, which is very close to sunset.
The frame at that time is blurry and the spots
have moved. All frames after 04:36:44 look blank.

REYV 101:

Single pointing was used, at quiet sun on the disk. The exposure time was changed from 6 to 4, and then
back to 6 just before sunaset.

Target on sun: Granulation {quiet sun on disk)
WL camera on time: 217/05:17:56 (5 min after sunrise)
WL camera off time: 217/05:56:02

Elapsed time (sec): 2286

Repetition time: 2 sec

Total number of frames: 1144

Exposure factor; 8

Limb guider status: Off

Comments: Exposure factor changed to 4 at 05:56:04
Target on sun: Granulation (quiet sun on disk)

WL camera on time: 217/05:56:04
WL camera off time: 217/06:06:38
Elapsed time (sec): 634

Repetition  time: 2 sec

Total number of frames: 318

Exposure factor: 4

Limb guider status: Of

Comments: Exposure factor changed back to 6 at
217/06:06:38

Target on sun: Granulation (quiet sun on disk)

WL camera on time: 217/06:06:40
WL camera off time: 217/06:06:50
Elapsed time (sec): 10

Repetition  time: 2 sec

Total number of frames: 6

Exposure factor: )

Limb guider status: Of

Comments: Exposure factor changed back to 6 at

217/06:06:38

2




REY 102:

For the first two minutes SOUP was pointed at the disk. SOUP was then moved to the limb, with the WL
film field covering about 1/4 of the sun and 4/5 blank sky. About 3 min later the pointing was adjusted so
that the WL film field included about 2/3 sun and 1/3 blank sky. Then it appears that the pointing was

changed to the disk, the exposure factor was changed to 10, and the camera was left running until about 4
minutes after sunset.

Target on sum: Quiet sun {on disk)
WL camera on time: 217/06:48:07

WL camera off time: 217/06:50:07
Elapsed time (sec): 120

Repetition time: 2 sec

Total number of frames: 61

Exposure factor: 8

Limb guider status;: Off

Comments: Some of these frames are blurry due to motions.
Target on sun: Solar limb

WL camera on time: 217/06:50:09
WL camera off time: 217/07:26:55
Elapsed time (sec): 2206

Repetition  time: 2 sec

Total number of frames; 1104

Exposure factor: 8

Limb guider status: Of

Comments: Frames from 06:50:09 to 06:50:31 are blurry

due to pointing move to limb. Pointing was
1/4 sun, 4/5 sky. Pointing was then adjusted
from 08:52:41 to 06:53:17: result was 2/3 sun
and 1/3 sky in field.

Target on sun: Solar disk (perhaps near AR 4682)?

WL camera on time: 217/07:27:15

WL camera off time: 217/07:41:29 (6 min after sunset)

Elapsed time (sec): 854

Repetition  time: 2 sec

Total number of frames: 428

Exposure factor: 10

Limb guider status: Of

Comments: At exp=10 the film often advances twice.
Much of this film is blurred. Sunset was at
07:38. From 07:37:25 to 07:38:27 the film
annotation was unreadable due to blurring,
The main spot of AR 4682 was visible then.
Between 102 and 104 there are 3 blank frames.

REV 108:




No film exposures were taken on this rev. The guider was first turned on (it worked very well). Only CID
filtergrams were taken (the CID data was not good).

REYV 104:

SOUP pointed at quiet sun on the disk, well inside the limb. The guider was on and probably worked well.
The autofocus program for the filtergraph was run and then manual focus was performed. Laser alignments
were run and A-scans were run in 6302 Aand 5576 A. The autofocus program in H-a was not sucessful. Only
3 frames were taken in WL.

Target on sun: Quiet sun (on disk)
WL camera frame 1: 217/10:08:10

WL camera frame 2: 217/10:11:38

WL camera frame 3: 217/10:17:33
Elapsed time (sec): 583

Repetition  time: none

Total number of frames: 3

Exposure factor: 4

Limb guider status: On (probably working well)

Comments: Images appeat too faint on positive copy to

be usable. Between 104 and 105 are about 20
blank frames.

REV 105:

SOUP was first pointed at the limb, then quiet sun on the disk. The guider was on but did not work well
on the limb. The WL eystem was focused on the limb, then seq 114 (FO 1.4, short term evolution) was run
on the disk with 14 WL frames taken.

Target om sun: Quiet sun (on disk}

WL camera on time: 217/11:59:24

WL camera off time: 217/12:10:05

Elapsed time (sec): 641 sec

Repetition  time: 47 sec, then 53 sec (alternates)

Total number of frames: 14

Exposure factor: 6

Limb guider status: On (working well)

Comments: Seq 114 running on filtergraph. Images appear
too dark to be usable. Three blank frames occur
between 105 and 106.

REY 108:

SOUP was pointed at quiet sun on the disk, not too close to the limb. The guider was on and probably OK.
Seq 114 was run on the filtergraph for about 35 minutes, and 40 WL frames were recorded.

4




Target on sun:
WL camera on time;
WL camera off time:
Elapsed time (sec):
Repetition  time:
Total number of frames
Exposure factor:
Limb guider status:
Comments:

REV 107:

Quiet sun (on disk)
217/13:05:04

217/13:40:56

1552 sec

47 sec, then 53 sec (alternates)

1 49

6

On (probably working well)

Seq 114 running on filtergraph. There are 4
blank frames between 106 and 107,

SOUP was pointed at all 4 limbs in the following order: down, horisontal, right, and then vertical. The
guider was off. Seq 116 (FO 4.5) was run in H-a on right limb. At the beginning there are 4 limb frames,
then a large number of blank frames, then 13 frames containing density step wedges, and finally a regular

sequence of images,

Target on sun:
WL camera on time;
WL camera off time:
Elapsed time (sec):
Repetition  time:
Total number of frames:
Exposure factor:
Limb guider status:
Comments:

REV 108:

Quiet limb

217/14:59:38

217/15:11:33

715

13.5 sec

537

8

Off

This was preceeded by 4 limb frames (14:51:41,
14:51:54, 14:52:07, 14:52:20), then about 60
blank frames, then 49 overexposed frames, then
13 frames with step wedges just before 14:59:38.
Seq 116 running on filtergraph. Film density

is decent. Three blank frames occur, 107 to 108.

SOUP was pointed at AR 4682, with the dominant spot centered in the VP field of view. The guider was

on and looking great. WL film exposure

Target on sun:
WL camera on time:
WL camera off time:
Elapsed time (sec):
Repetition time:
Total number of frames:
Exposure factor:
Limb guider status:
Comments:

was changed from 5 to 7 during the orbit.

AR 4682

217/16:16:09

217/16:30:27

858

2 sec

430

5

On (working very well)

Change to Exp=7 at 16:30:25. On this copy the
image looks too underexposed to be useful,

5




Target on sun:
WL camera on time:
WL camera off time:
Elapsed time (sec):
Repetition  time:
Total number of framea:
Exposure factor:
Limb guider status:
Comments:;

REYV 109:

AR 4682

217/16:33:18

217/16:42:02

524

2 sec

262

7

On (working very well)

Filtergraph was off. Five blank frames occur
between 108 and 109.

SOUP was pointed at AR 4682, same as rev 108. guider was on and working very well. Filtergraph A-scans
were run on H-a, (came out fair), 6302 A(came out good), and 5578 A(scan was no good}. The data consists
of a sequence of 4 frames, then a 2 minute gap, then another sequence of 17 frames.

Target on sun:
WL camera on time:
WL camera off time:
Elapsed time (sec):
Repetition  time:
Total number of frames:
Exposure factor:
Limb guider status:
Comments:

REYVY 110:

SOQUP was pointed at AR 4682, with the

AR 4682

217/18:03:08

217/18:13:46

636

40 sec

17

7

On (working well)

Filtergraph ran seq 25 until sunset, Four frames
occur at the start (17:47:27, 17:48:58, 17:54:26,
18:01:26), at strange time intervals. Fifteen
blank frames occur between 109 and 110.

VP field centered between the sunapot and the pores. The guider

was on and working very well. The WL system was focused manually, than updated once from 19:38:07 to

19:40:40.

Target on sun:
WL camera on time:
WL camera off time:
Elapsed time (sec):
Repetition  time:
Total number of frames:
Exposure factor:
Limb guider status:
Comments:

AR 4682

217/19:10:35

217/19:38:07

1652

2 sec

827

7

On (working well)

Observations were interrupted at 19:38:07 until
19:40:40 for focus adjustment.

6




Target on asum:
WL camera on time:
WL camera off time:
Elapsed time (sec):
Repetition  time:
Total number of frames:
Exposure  factor:
Limb guider status:
Comments:

REYV 111:

AR 4682

217/19:40:40

217/19:43:30

150

2 sec

72

7

On (working well)

Four frames lost (between 19:41:04 and 19:41:14)
due to film splice. Both frames at 19:41:04 and
19:41:14 show some damage. Slight change in back-
ground occurs across the splice.

The white light film was used up part way into this orbit. An exposure test preceeds the data. It consists of
19 frames with the following exposure factors: 1, 2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 8, 8, no annotation, 10, 10, 12, no
annotation, and 12. SOUP was pointed at AR 4682, the same as rev 110. The guider was on and working

very well,

Target on sun:
WL camera on time:
WL camera off time:
Elapsed time (sec):
Repetition  time:
Total number of frames:
Exposure factor:
Limb guider status:
Comments:

AR 4682

217/21:01:59

217/21:08:24

444

2 sec

223

7

On (working well)

The film ran out after 21:08:24, and there is

no more WL film data after this time. The frame
at 21:08:24 is damaged. The exposure test occurs
before the data, between 20:50:45 and 20:56:06.




SOUP INFLIGHT ANOMALIES
T. D. Tarbell, 0/9130, B/256 Last rev. 3-8-86

Three Major Problems: loss of science data resulted

Power Loss and Reappearance
Overheating of Focal Plane Package (FPP)
Severe Blemishes in Tunable Filter (TF) CID Camera Images

Power Loss and Reappearance

The Instrument Pointing System (IPS)-mounted package (telescope & FPP) lost
all power after 4.5 hours of nominal on-orbit operation. Telemetry shows no anomalies
before sudden, complete power loss. All power-on commands (several different proce-
dures were tried) failed until day 6 of the mission. A nominal command then restored
power and the power-on relay was "clamped” on for the next 36 hours. Power was lost
again suddenly when the power-on relay was "unclamped” in preparation for landing.

Further attempts to restore power on-orbit were unsuccessful. Power came on normally
at KSC after landing.

Overheating of Focal Plane Package

FPP operated up to 42 °C during solar observing, 7 °C above the upper limit of the
design range; some components ran at 10-12 °C above desired operating temperature,
The electronics box on the cruciform ran up to 70 °C, which was the design upper limit.

Blemishes in TF CID Camera Images

Causes of CID imaging problems were:

a) bubbles in TF oil

b) contamination on TF CID

c) contamination on FPP mirror

d) central brightening in TF CID images
e) vignetting along edges of TF CID

f) diagonal line of dark pixels in TF CID
g) increased noise in TF CID




CumP

OF TAPE JB0OUT1

INFLT TAFE _ECLTLI €N FT. \U\. NN\ N.W
CATA INPUT HS NF=3 3R=2=1=1 )
FILE  INPUT DATA RECORIS MAX. READ ERROR SUMMARY INPUT RETRIES mwfwimumvmWY%a.anW\“
“ECS. INPLY ¥ PERV  ZERC & SFCRT UNCEF. #RECS. TOTAL# ’
: : = £ C , ¢ : : ¢
FILE L__RECCRD }__LENGTH z “EBYTES
< D FBILA6EUE  TEDBT2uB  CDA4B.A  £8uAS20B SBOBABOA 140AEAG9  47CASCOB  4B0CS55CC F4CB1A0B  T780A170A
¢ 4:)  7ELSE0.S E3CAQFOE  CCTBIA:A CSFLS4BOA (F(2641CA 3CLPTCLA  CFCEC4CC  47CCZACC SECRIECE  47CERTQR
¢ 87 7E.FEE & TGHULSFF_E IC.SS. © CLTAZILA  SCCS(SL5  241S47(S A4BCSiz(A FLLASECA AEUS2ECS ODECECTOS
( 123)  71C5E87S  Z26(AD109 1CIA(4:.3 794BEDOB  F4UAEFQ9 3F09F268 C108C208 EAUBF408 C[P0BGEDE  OLOBFIQ7
C 1£1)  64ZiECT E mmﬁmr-“m ECUEERE  T4(£C5(8 Celecals CeCel1eCe CTATCI1CE 1CCEBOFLR &CURBTECS SFCACDAB
( __2:') Se.A7A'5 ©55:868:7 D9 6AZ 6 A4 5CCs6 T367SECT  SE017CC7T  SOCECFCS  EIGARC(S CAQBz4CE ECCILCQAT
U 240 711073737 mucqmmgm 85:9EBL5 EFUIBINE FSOBTCLY ©520972CGB DFOTQA08 QAGBFSCT E34G78307 43070007
(  28u)  ET(R14CS  B1CE7COT  2Ft718v7  1C(710DC7 CSCIFECE  0CP7FSCe [FGES(CE IFCEFTICS 4AQEF1CE AACTSSQR
¢ 32 )  af.sit £ CE&! E7 %4 2 €S(A7CTA [SC#52IC BI'CEC(C ESICFFCC 4SCC2ISLE  ZECFECCE 14CESCEE
( 321>  9ACCAFOE A7 ABB.A B5 B4l O D.EAF'D  7DuDSFAD  BDOCBALE ECUASLAA £ 4£69C808 A1089408
€ 74C3) ACUECIUE  26(SE4CA CFIBEB'C 1DICS54%CE 2605A208 4CHDFEQC 71003600 T4GCC30B  EAGBLT0A 3E09AF08
( 44.) ACLEEE £ 43°G23 A [E 856 £ SCiE34(B 4ICEEZ F1LERICT EBCEECCE  TFUEEFES SEUSATCE  LI(S4FCe
C 48 ) A7.£21 7 S0 ,71Er8 EE 77C 7 :A 78107 13077A07 I417EABT E4DTEAGT E4: JEABT FELAEECE 7ECET2CE
(__S27) CDuA48us BBUAS2UB SBIBABCA  14CAEACY  470ASDIR  480CSS50C  FA40B1AOB  78JA170A 75098G09 63CACFOB
€ T2y TCCEZACA <SeCS4BUA  C(F{A41I1F CUFJCCA ZFUECA(C 47(C2ALC GSECE1ECE A4JCERTLB 1SUREECA DECSFFLS
C 5) L.9S° 5 2D-A21 A SCUS(S S  Z4¢S47.9 481S22%A FiJRSELA PBESIELS CEGECTLS TILGEECS 26CACICS
C 640y  ICUAG4JE T190B6U0B F&IAEFNI F (9Fc0B C178C208 EATBFALE D20BEEOB NDREBFOLT 4208C308 FEOGBDENS
( €8i)  TIlFEeiE  24CEC C2:8C4°8 CE£{€16C8 CDCTL1€8 1CC8IFQR BCOBIS09 SFUAJDEB SECATAGS S5086EQ7
T iz ) S.EAZ £ R4 E 7¥.768 1 ZEZ7ICCT ECCECFLS E1 FPBE(G CACBC4CE ECCICCC7 710727C71 92CTSFOE
( 76.) B6IiSEB.$ BF 96918 F5.87C 9 E2°97248 DFu70AN8 SANBF947 E3IG783IN7 43070307 B7281405  £1087C07 S
( BTT) FFJ7I1E.T7 1pa7lCa7  G557FB.E  CCIF3CE CEGEG8J6  3FAGFTU5 A4A0EF106 AAG7T5508 4ACS5150A DBE9SAQY
( E4°) BI{SE4 A& £54A7CLA LS A%z C  E2CCERLC  ESCCFRFELC emnmu (£ ECFECLE 34CESCCE SACCAFCE  ATCAEBCA _
C B8 ) ES.B&1 C  DUEAF 0 70 D9F [ FL.CBALB FECGASATA 44 LBETLS 4ECSCELE A1.FS4(E ACUECZCLE 2ECSE4CA
¢ S24) CFeR8BIC  1DGCE4OB  26718A2°B 40 UDFE0D 71003690 q:mnnuom 6AQBE7:A 3FUSAFU8 ACUBERQS 4392304
€327y CEUAEATL SDUEZ4dE  41(E€272 =2(EEJL7 EECEEZEE TFLSEF(E GSEOGATCE C2CS4F (6 AT0621C7 OSCOT1EQE
( 3 ©.» EE.73C.7 FAUIL1I.7 12 77A 7 E4EFESLT  E4(TE4CT  E4UTEA4(T  FECAEE(E  JELETSCE  CLUA4ECP BECASZQB .
€ 1380) 5E BAR A 14AEA.9 47 ASD B <& C55(C F4PEIAE 7B8UAL1TLA T7S098¢CS 63GAUFOE  (DGB3ACA 9B094BOA
( 1¢87) CFLA4ICA  3CULATCIA 2F°BO4.:C 47¢C2A0C 9RIBIEAB  4727BB70E  7BOBEEOA CSOSFFCB  OCG9500S  2CQA310A
€ 1127) ST{SIS.S 340S47.S 4E S22 A FLUAPSBTLA AECSIECS DFTECT(S T1BSEECS ZECAC1(S 1COACACE 7SCEECLB
( 11s5.) F4uAEF 9 3FSFC'B C1 BC2 8 #4 8F4.8 D2986E£i8 17uBFSG67 42U8(3I0E FEGCELR FECUREZ(E  34CBCSOE
€ 1257%) [20G8C4 78 CBTE1eJ8 (C(DI701:8 1CPBIFUB BCCBT599 9F7A0D0B 960ATAGS SS0B5EC7 CSGEA206 A406CC 06
( ie4.)  72475B.? SEL77CU7 SCCECFLS  EL1(AEOCY  CACEgaCe FLEILCLT  716727C7 S2QTSFL(R RECSEECS 8FCSESEe
C 2287y  F5.87C ¢ =2 S7Z & CLF 1.R E ALEFSu7 E2C163 4207DCCTF B7C814CS E1.E7C(7 2FCT7IECT 1CET10CT
( 132u)  LESuT7FBue  ICGTFSYe  DES69G6  3FJ6FT785 4AL6F1%6  AAPTSSO8  4A0UYIEQA  DBLSSANS 87095408 6SOATCOA
¢ 1Xed)  CECAE20C E3{LECIC ESICFFLC &S (D3ISUE  ZE(FECCE 14CESCOE 9YAODAFUB ATOABBCA ESOB410C OCOEAFOD
( *4..) FCOLSF. -  EDLCEAE EC AS.: 8 ©4°AF7L9 A4F(SCEZE AITESG(E ACCECECE ZE£0Se4(A CFGEECCC 1COCS4CR
(134 )  Ze'BAZ B 4D.CFECD 71 D36 D 74uCCI3B 6GASBGE71A IE 9AFLB ACUBERCS 43092308 DEGAS4OE SCCE3408
( 1484) 41.B62J8 F34BB707 BBISE215 TFUS6FO5 IBO5A795  03N54F06  A7062107 9CB71FE8  EE(77C07  3A070107 .
¢ 1TE) I1I(77A 7 E417Zad7 E4T7E407 EACTEACT FECALE(R TECETZ(E CLCAGECA EBLASZ(R ESECEAECA 14CAEACS
( 1%55.) 47.A5D°E 4B.C523C F4 BIA B 7E P173A  JECSEL(S £IACFC(E CDCEB2A(A CSECS4ECA CFOA4ICA  3CCATCQA -
€ 1cCi)  2FORGALT  470C2ANC 9BIiB1EGB 47uB8708 TBNBEGOA DSOJFFE8 £DA99(09 200A310A 92090909 34094709
( 1€4u) 4E(S22CA FOCASEJA AEISI®CS L[EC(ECTCS  71CSTECS 26CADICS  1COAL4CB  790P600B F4UAEFQS 3FQIF208
C TEE)Y CTI.ECZ.E EACEFG.8 Cz EEE E CUEFSL7 BACCEC20E FE EDECE EOCEEZ(E Z4LBCSCE CLLZLBC4CE CECEIECS
¢ 1722) c£u731.8 1CGB'F:8 BC 8785 9 9F LAUDUE  9E€LATAGS  S5UBEEGT  DY9NEAZUE A4DECCHE  73¢T9BBT  SEGTICO? .
€ 17579y TC480F35 BLOABUGS CAGB24.8 FLDO7DCO7 710737067 S3C75F08 B609EE0S BFO9BS08 FSO0B7CCS 52097208
( 1&7.) SFLIEALS8  IAJEFSUT  E3ICIEILT 4T(I0ACT  ET7CE14€S  BICETCCT  IFCTIeCT  ICU7ICC?  CGSG7FECE OCCTFSCE
( 184%) DEGEFOie 3FOEF705 4AJEFL176 AALT5508 4AD9150A DBOSSA05 BT709540A 650A7COA CS50AS20C 83C0DEDOC
( 188 ) ESU(CFFCC 45fC3SUE 2ECFECIE 14(ESCCE CSACLCAFCR A74#BECA ESCE431CC  CCCFAFCD JCOCSFOC  BCCCEACE
€ ISZ ) EC.A97 L AATRETSS  4E SCE E P1(E54(B ACLECZLE 2£.S64CA CFOEEECC 1CaCE4(B CEGRAZCE 4CCLFGED
€ 1%964)  714D36.0  T4UCCINB  EALB6TUA  3E C9AF I8 ACLBERLE o"mmunp DEUAS4EB SDiB340B 41iB62UA  F348B7Q7
C 2000 EEC(ZE27T  TFCESEFJE  SP{ZA7 'S DI(E4F(e A7(e2107 SCUT1EO8 EEBTTCGT 3A0701C7 13077A07 EACTEAQT
C 214> E4.3E4. 7 E4LTESST - S
FILT  INPUY CATA RECORDS MA e FEAD ERFOR SUMMERY INFLT RETRIES




CuMP 0OF TAFE JBOUTZ2 '

H7nrqunm cmn
CaTe INFLT F

LTZ CN Fi4 bINW\“%N .
SNFZ SR Z11 : :
/ 4 —

FIiLz INPUT DATA RECGRES MA Xo READ TRFOF_SUMMARY INELT RETRIES -
FECT. INPUT s17% PERM ZER2 8  SHCRT UNDEF. #RECS. TOTALSH MWNHW)J AMMmMNw\Nn‘ NNAW.
1 B z - C ¢ g ¢ t t L ] \u& :
FILE . RECCACL 1 LENGTF :_ 4EEYTES »
( ) 9.09E L 2BICED.C  4U'CF3 B  2$7CS5B7C B37CC238 29 CaCGC DBRCEZAD  TBECCIUE  RELESTOC 7JOCCFEO0C "
( *.) EEUCBDJC  5808C699C FAICAALUC 1700D1COD  CBOCDBSD  $26D120F B30DCEAC 330D7F0D  ASGDI60L 36008900 -
¢ ) EFESC'C  2A(CESUC  CTIDLCTC  ZCCEE3CE  4ZCE1SCE  470E42(F EECECCCF CACE34CE  ACGET4CE  2ZCECFOE »
( 1ea) 6S54ED72E  A7UES6GE  E?IED64E  DIGF310F  ESGDD43D  GCOEAECD  FBODE20D  FCOD256E  930DC6OC  SCOUESIGE "
( 1€ ) AECEZL F STLE4TJF DI(ECETE C[ALE2DCE 1SCEDECE 4ECFRSCF EICE21CF CECFEECE  141GCE1C BACEEFCE -
C 2. 2C.£Co . C L2 CPF8°C S5C €75 [  FE(CESTD EECLEE(C SCICI13CC  ACCCF2EC  CACCCECR  LCUCCLCC BSEELSOE .
¢ 24 SCUCTF.C SCELC7AUC SAUC33)0 SDSD2EGD  CFOCEDNC  SF DF4GE  14GDOEID  E4SCTEDC  CEUDOEDC ELOCAEOC ”
¢ zgM TECCLLCE FBELCCTUC SSOCFA4UE ET7(Fe30B ECLECI{R CEOEEACE [FORECCC £B0B2ISCC  EZGBC&LC  200C030B .
< KE) EPLECI L 7ALBIIUR AS . AEE A EZIA{2CA  CALACLLR G4 A4F(E  TCHEAZCSE CT4LECSCA CFGAZICE 31CAAEQA -
¢ 2 6F SAFA 9 23CAB7°A B89 AEF B CABEDIB $75C9CEB _E-LASELA 830A91GA  BCULAADUA ESGACIQA DAUBEAOA =
( 47 4CUB4GCS  FF(ADIOA 82:'BAS B E20CACUC  TBGC9FIC C40CECEC DEOCASHNC EGOCBECE  CFURESOE  SEQRADOB :
(a4 .y SELE.CE CBuPeelp FZ ATE 8 0 JAUGBDSCA [ICRIICE  120206Cs FBQATCLA 4LCARICA  S2UAFZCS FELALCSOR =
48D SLLCAZ A A& uAUCIB T30A33 A 1BLALFZA 3UDEBCIB  BLIAECTA EDGOAECCA  ECLARCCA  C(SOLSECE  2BELCEDCC “
« 52%) 400CF95E  29GC980C 83:CC278B 292C2CQYC° DBACH250 7BUCC30B  A608970C 7OODFBOC  FEGCEDAC SBOCEIDC S
¢ Zz) FECCAACC  17{C1CIC  CEZCCB-L  SZ{C126E  E3CCCELC 2IICTFCC  ABCDSECD 2CUDESCD  EFGGSDCD  2AQDESED =
( £ CI:ECC L cDEEIJF 42 E15 E 47{E43(E EE(ELE(F CAIF34CF ADCETACE ZCCECFCE  €SUELTEE. ATCECSEDE =
« 64 ) E70EDE £ DILF31¢E E9 DD4 D 'C FEEDE2%D FCTD25CE  934DDEGD 5CUEB1UF ABCE20GF 97LEGOGF :
¢ €82y CACsCESE OALE2DGE 197EDB-F 4EGFRTOF E3CE3IUF  JESFEEGE  141G081Q BAUFRFGE  2CAEC20D  D200FSED =
< ) SCiETB T E€ Cee C  SCLC13CC &CLLF2CC 0ATCCECE CCCCLTCC ESCECSCB SCCCTIFCC ECLCTACC , -
< 761) TAUCIZS0 CF CED C S9F DF4TE  142D964D ES4 CTECL  §58DSEJC  E1.C665C  TEYCDDUE 8EGCCTIOC :
( g SELCF4U8  £7LB83UB  B8((B9ItB "8OBEAUB [FOBBCOC BELB390C FE20BCEOC 2€0CD308 CACEC30A TACAL30B -
¢ £4 ) AS.pEE B S20ALCCA A ATUE  £4({p4FLS  TJCLEAI(E DTURESCA  CFEAZTCP  ZI10AAFCA  EFCAFACS  2ICAEILA s
t E8 ) £9 AEF B CABED B 7 C9C B8 £ LASECA B30GAS13A SC LACUA FSGACICA CACEEALA  4CUR4GCCE  FFCALGCA -
¢ $2.5) 82CBAEH  62LCATIC TBICSF.C  ;404C6CUC  DEGCASOC ES0C8BCR CEUBBSOR  SEOREDOS  SBUROCOE  9BOALELDA -
C <zu) EILdlecs 7ACEDEJA C1.AZZUE  12(AUSCA  T7ECATCCA 4CO023(F S2CAE2CP  FFUACSCB  Z0GCAZCA AA4CACOCE «
€ 1.0 fXiAzivA IBCAIFTA  ICt8EC E ELCPEDCA  ECCAECCA  BCTAELCA  CSCLSELE  ZECLCBLCC 4COCFSCE  2SLCSAaQC ‘ - .
¢ 178D g3aCC2a2  9GC2C.C DB C.2 D 7B.CC31B AGLBITUC 7 CDFBLC FEGCBOHC 58:CE9GC  FALCAAGC 176D1C0D -
€ 1380) CELoCB .0 S2CDI129E BIIDCB C  332D7FOD  ABUDYEED  37008SGC  6FODSDOD  2A3DES0D  CT7ubCCOC  2LOFE3QE -
€ 1i2.) 4c 215 % 477E43E EE £.50F  CALUE34E  ADRET4E Z27ECFOE GSOECTOE A7 ESECE ETCECECE D1CF21CE =
_1187) ESJCD4w0 GCCEAFRLD FBADEZ /D  FCGH2SGF 93000690 SCOHERB10F  ABBEZGOF  STOE&GQF [1uECEOE DALEZ2DOE -
C 1z 1S<ECE.E 4EIFBEYOF EZX £31 F (E(FEEIE 141(CEIR BAUEEF(E  2CDECZCL CZLCFELD  SCOETECC BECLLZOD -
.t _31z240) BE.LUEE C  9CuC 8C OF3 C_ .2 : 2C2CIDIC  EBSIBDOLE SCUCTFLC SCUCTALC SALC330C  SEKepeseo . =
¢ 128T) CFuCED.C  9F 1433867°D 4 15009E9C £1f¢C 7EDCDCOB  B8EQCCTOC SSOCF40B 670B8308 -
(23223 E.1352°3 ‘g (EE CFLBEC.C &m ECLECELC  260C" SACBCIEL  JACALILE pSCpEeCr  EZCACZOA -
136 ) AIAT TR 4 pa 7C EAZ B L7 CFLez7iA 212 EFCAFALS Z2C487(A ESUAEFCE CACBEDCS -
C 1433) S7YCYCTH  Z0DASFCA  83UASIGA ECOAADOA  RSCACLUA  fACB 4CHR450B  FFOARGEA BPGEAGROR  £20CA00C -
¢ 144 1) TELLSFLC  C4CCeCHC LCEICASIC SC(CCEELB C(EFBBE(B  SSCBAGD(R SBGBOCOB S8UAGE0A E3CACHOE  TAOBDSOA -
C_ a4 C1:222 & 12CR%6 A TE ATL A  4Ci233:A EZCAEZCA  FFIAD Z2{LCAICA A4ERCCCR  (20A27cp  IRCAIFCA . _—
¢ 1320 JCOBECLR HDCABLUA 8D AED A BLUABD LA BIFC116D  2C D81GC  56%5C17HC ABLEDEOB  G3CC2ZBOC  2ALCECOC “
( 15£0) z1eCeZel ESLC350C FACEE(C £CLC176D  16(DEEQC D33C2380 3CODCLOC  CAOCSBCEC  QCORSAOE  SSOCARAD °
¢ 1€..) £4.01E. 0 FELC78:C (C/DEE C  (7.L(54°D 2ALECZTE ST30SE(C  SOOCTCCC  A42CEOACE  CEUCCCED  AACECAGE .
C 16%.) L£3.c63 F EGCEPCE Al D4 B S4GEUEUE  QCUECSUGE  E4CFSPEE  FEOECIOF FECFRA(D STCEESCE  EEcELFOD =
C 1881 ©9C-OluE  EDUC3FUE FFLDDD'D  2CGE3SGF  46BE3Q0F 4SOFEFQE  DIOETS0F B 30E6BOE 420FA50F EBRESCLO &
(1723 E1cECACF CBCEECOF SE1C4F1C  E4CERFQE  ZFECEDCEC  FELCO3CC SFGLECCC  FCECFACD  ZCOE4ECL  CLCCZBED “
€ 170 FCCEE € 29:CEBGB  FE EEA E 7ECEBSCB  Z4fC10CC B CC4C(C SOCCCLLC AZ DSE(D SCODECCC 7TFOC4SCE ®
(_1835) FFube4uC 9 42C2h.C 71 CEA B FF CCCUC  9CUBEB"B =SF D4SCC  448C139C AFJEABQJB  S&LBAEGE  3FLBIDOB “
( 184D S2.E2B.C  1CLC7Z4C 25 CAB.E  E7(EE1CB C1({EICCE 14CE1GCE 1FOE2ECE CSCASECA 4S800226CA JECAFDGA @
(188 ) iF B4 . AECATC A 67 895 S CE.963.A 210APANA  B1° pSFCS  CDGAGACR 45, P5F(B  ESUFEECE FLCAEBCA =
¢ i<z FE 2Bz 2 C1fAABUA 72 AT . 1A Z1{E3D(B (CCEACCA R(CACL(A 7TFCEEECE CFOE1FLC ESCECECE FECELEQE =
€ 195 ) t8iCES 'C  D9:C5s5:8 OE BET A LATABB.A QECERETR FS f41(A BACASCCA EFCACI[A  4CEASCCA  GCICAAACA “
€ 2735 vidzFELA S AESAFEDS S5 CA59,A C4UAEDDB  SBOB7608 CTCAQLOF  9JENAEBBOA ES.93BCA GELABGOA  4DUA4DOA .
C zis 4C0A4Trp  4DLA4CIA =

FILE INFLT CATA RECGRCS MAX. REAL ERROF SUNMNARY INPLT RETRIES




